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(57) [Abstract] 

[Problems to be Solved by the Invention] 

thermoplastic resin composition which is superior in balance of impact resistance and hardness is obtained, ethylenic 
copolymer composition for possible impact resistance improver is offered. 

[Means to Solve the Problems] 

[A ] ethylene and number of carbon atoms a 4 - 20 -olefin with copolymer, (b-1 ) density was a range of 0.86 - 0.90 
g/cm 3 , (b-2 ) temperature of maximum peak position in endothermic curve where melt flow rate in 190 deg C, 2. 16 
kg load was a range of 0.05 - 50 g/10 min, measured due to (b-3 ) differential scanning calorimeter (Tm ( deg C )) 
with density (d (g/cm 3 )), which satisfies relationship which is displayed with Tm 

[Claim(s)] 

[Claim 1] 

[A ] ethylene and number of carbon atoms a 4 - 20 -olefin with copolymer, (a-1 ) density is a range of 0.860 - 0.900 
g/cm 3 , 

(a-2 ) melt flow rate in 190 deg C, 2. 16 kg load is a range of 0.05 - 50 g/10 min, 

temperature of maximum peak position in endothermic curve which was measured due to (a-3 ) differential scanning 
calorimeter (Tm ( deg C )) with density (d (g/cm 3 )), 

ethylenic copolymer composition for impact resistance improver which ethylene a which satisfies relationship which 
is displayed with Tm 

[Claim 2] 

ethylenic copolymer composition which is stated in [G ] Claim 1 ; 1 - 40 parts by weight and, 

thermoplastic resin composition which consists of thermoplastic resin;99~60 parts by weight where [H ] modulus is 
800 MPa or greater and makes feature. 

[Claim 3] 

The aforementioned [H ] thermoplastic resin, it is a propylene polymer where melt flow rate in 230 deg C, 2.16 kg 
load is a range of 0. 1 - 200 g/10 min and thermoplastic resin composition which is stated in Claim 2 which is made 
feature. 

Pescription of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is something regarding ethylenic copolymer composition for impact absorption and thermoplastic resin 
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composition which consists of said composition and thermoplastic resin. 

[0002] 

[Prior Art] 

polyolefin, polyester, polyamide, polyacetal or other thermoplastic resin because it has possessed fabricability, 
chemical resistance, electrical property, mechanical property etc which is superior, is processed in injection molded 
article, hollow molded article, film, sheet and etc is used for various application. 

But with application, impact resistance etc satisfactory there are times when you cannot say. 

[0003] 

low crystalline ethylene a -olefin copolymer or other modifier blending in for example thermoplastic resin impact 
resistance etc of molded article which consists of this kind of thermoplastic resin as method which improves, the 
method which it makes composition is known. 

But with conventional modifier, with application balance of impact resistance and hardness is not good, was. 
[0004] 

You consider these inventors, to this kind of condition and result of diligent research, you use partial cross linking 
composition of ethylenic copolymer which consists of specific ethylene a-olefin copolymer and surface vinyl silane 
modified inorganic fine particle, as modifier of thermoplastic resin composition which is superior in balance of 
impact resistance and hardness by adding according to need, crystal nucleating agent, inorganic filler, is acquired 
discovering, this invention it reached to completion. 

[0005] 

[Objective] 

this invention includes ethylenic copolymer composition and said composition for impact resistance improver and 
thermoplastic resin composition which is superior in balance of impact resistance and hardness is offered has made 
objective. 

[0006] 

[Gist of Invention] 

As for ethylenic copolymer composition for impact resistance improver which relates to this invention, [A ] ethylene 
and number of carbon atoms a 4 - 20 -olefin with copolymer, (a-1 ) density was a range of 0.860 - 0.900 g/cm 3 , (a-2 ) 
temperature of maximum peak position in endothermic curve where melt flow rate in 190 deg C, 2. 16 kg load was a 
range of 0.05 - 50 g/10 min, measured due to (a-3 ) differential scanning calorimeter (Tm ( deg C )) with density (d 
(g/cm 3 )), 

ethylene a which satisfies relationship which is displayed with Tm 
[0007] 

thermoplastic resin composition which relates to this invention [G ] the aforementioned way ethylenic copolymer 
composition; consists of thermoplastic resin;99~60 parts by weight where 1 - 40 parts by weight and [H ] modulus 
are 800 MPa or greater, it has made feature. 

[0008] 
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As for the aforementioned [H ] thermoplastic resin, it is a propylene polymer where melt flow rate in 230 deg C, 2. 16 
kg load is a range of 0. 1 - 200 g/10 min, it is desirable. 

[0009] 

[Embodiment of the Invention] 

You explain concretely below, concerning ethylenic copolymer composition for the impact resistance improver 
which relates to this invention and thermoplastic resin composition which includes said composition. 

[0010] 

ethylenic copolymer composition for impact resistance improver which relates to [ethylenic copolymer composition 
for impact resistance improver ] this invention, the ethylene a -olefin copolymer (A ) with, surface vinyl silane 
modified inorganic fine particle (B ) with, cross linking agent (C ) and cross linking auxiliary agent (D ) with, 
according to need crystal nucleating agent (E ) and consists of inorganic filler (F ). 

[0011] 

First you explain concerning each component which forms ethylenic copolymer composition for impact resistance 
improver which relates to this invention. 

ethylene a -olefin copolymer (A ) 

ethylene a which is used with this invention -olefin copolymer (A ) the a of the ethylene and number of carbon atoms 
4-20 -olefin is random copolymer. 

[0012] 

number of carbon atoms you can list 1 -butene, 1- pentene, 1- hexene, 4- methyl -1- pentene, 1- octene, 1- decene, 1- 
dodecene, 1- tetradecene, 1- hexadecene, 1- octadecene, 1- eicosene etc herea4 - 20 as -olefin. 

[0013] 

ethylene a -olefin copolymer with (A ), as for constituting unit which is led from ethylene, it exists at ratio of 55 - 99 
weight %, preferably 65-98 weight %, more preferably 70-96 weight %, number of carbon atoms the a of 4- 20 as 
for constituting unit which is led from -olefin exists at ratio of 1 -45 weight %, preferably 2-35 weight %, more 
preferably 4-30 weight % is desirable. 

[0014] 

ethylene a -olefin copolymer composition, in sample tube of 10 mm<J> diameter copolymer of approximately 200 mg 
is decided 13 C-nmr spectrum, it measures of sample which is melted in uniform in hexachlorobutadiene of 1 ml under 
measurement condition of measurement temperature 120 deg C, measurement frequency 25.05 MHz, spectral width 
1500 Hz, pulse repeat time 4.2 s., pulse width 6 \i sec. by. 

[0015] 

This kind of ethylene a -olefin copolymer density is a range of 0.860 - 0.900 g/cm 3 , preferably 0.870-0.900 g/cm 3 , 
more preferably 0.870-0.895 g/cm 3 , temperature of maximum peak position in endothermic curve where it was 
desirable, melt flow rate (MFR ) in 190 deg C,2. 16 kg load is a range of 0.05 - 50 g/10 min, preferably 0. 1-40 g/10 
min, more preferably 1-20 g/10 min, was desirable, it measured due to differential scanning calorimeter (DSC ) (Tm 
( deg C )) with density (d (g/cm 3 )), 



Tm<40 0xrJ-250 
Preferably Tm<450*d-297 
more preferably Tm<500*d-344 
particularly preferably Tm< 5 5 O^d - 3 9 1 
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So relationship which is shown is satisfied, it is desirable. 



[0016] 

Furthermore, regarding to this invention, density, MFR and Tm are measured like below, 
density 

As for density (g/cm 3 ), 1 hour thermal processing it did strand which is acquired at the time of MFR measurement 
with 2.16 kg load in 190 deg C with 120 deg C,l hour applied and to room temperature gradual cooling after doing, it 
measured with density gradient tube. 

[0017] 

MFR 

MFR (g/10 min ) is measured under condition of 190 deg C,2. 16 kg load in accordance with ASTM D1238-65T. 

[0018] 

Tm 

temperature (Tm ( deg C )) of maximum peak position of endothermic curve which was measured due to the DSC, it 
stuffs sample approximately 5 mg to aluminum pan and withlO deg C per minute temperature rise does to 200 deg C, 
with 200 deg C 5 min after keeping, with 20 deg C per minute cooling it does to room temperature, when 
temperature rise doing next with 10 deg C per minute, endothermic curve it is furthermore sought. 

Measurement used Perkin Elmer make DSC-7 type equipment. 

[0019] 

surface vinyl silane modified inorganic fine particle (B ) 

As for surface vinyl silane modified inorganic fine particle (B ) which is used with this invention, surface of the 
inorganic fine particle being vinyl silane, is something which modified is done. 

[0020] 

As inorganic fine particle, you can list silica, alumina, magnesia or other oxide fine particle, sedimentary calcium 
carbonate, heavy calcium carbonate, magnesium carbonate or other carbonate fine particle, aluminum hydroxide, 
magnesium hydroxide or other hydroxide fine particle etc. 

Among these, especially silica fine particle is desirable. 

[0021] 

In addition you can list vinyl alkoxysilane, vinyl acetoxysilane, y -methacryloxy propylene alkoxysilane etc as vinyl 
silane. 

amount of modification, 0.0001 - 1 g/cm 2 (inorganic fine particle surface area ), is preferably 0.0001-0.8 g/cm 2 ( 
inorganic fine particle surface area ) with this kind of vinyl silane in relation to the above mentioned inorganic fine 
particle, it is desirable. 

[0022] 
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Adopting known method, it does, modified, with vinyl silane of inorganic fine particle it is possible. 

average particle diameter of surface vinyl silane modified inorganic fine particle (B ) which is used with this 
invention is 80 - 300A extent, it is desirable. 

[0023] 

In addition, with this invention 2 kinds or more it is possible to jointly use the surface vinyl silane modified inorganic 
fine particle (B ). 

When this kind of surface vinyl silane modified inorganic fine particle (B ) is included, hardness and impact 
resistance of the composition it can improve simultaneously. 

[0024] 

cross linking agent (C ) 

organic peroxide is used as cross linking agent which is used with this invention. 

Concretely, 2 and 5 -dimethyl-2, 5-di you can list (t- butyl peroxy ) hexane, 2, 5-dimethyl-2, 5-di (t- butyl peroxy ) 
hexyne-3, 1, 3- bis (t- butyl peroxy isopropyl ) benzene etc, among these, 2 and 5 -dimethyl-2, 5-di (t- butyl peroxy ) 
hexane is desirable. 

[0025] 

cross linking auxiliary agent (D ) 

You can list for example sulfur, p- quinone dioxime, p, p'-dibenzoyl quinone dioxime, N- methyl-N- 4- 
dinitrosoaniline, nitrobenzene, diphenyl guanidine, trimethylolpropane-N,N'-m-phenylene bismaleimide or other 
peroxy compound, divinyl benzene, triallyl cyanurate, ethyleneglycol dimethacrylate, diethylene glycol 
dimethacrylate, polyethylene glycol dimethacrylate, trimethylolpropane trimethacrylate, allyl methacrylate or other 
polyfunctional methacrylate monomer, vinyl butyrate, vinyl stearate or other polyfunctional vinyl monomer as cross 
linking auxiliary agent which is used with this invention, among these, divinyl benzene is desirable. 

[0026] 

crystal nucleating agent (E ) 

It is used without various crystal nucleating agent according to need crystal nucleating agent may be included by 
ethylenic copolymer composition which relates to this invention, as crystal nucleating agent until recently is known 
especially being restricted. 

As desirable crystal nucleating agent, it is possible even among them to illustrate crystal nucleating agent which is 
listed on description below. 

[0027] 

[Chemical Formula 1] 



8 



R 1 P-0- M 

R 1 



[0028] 

(In Formula, as for R 1 with hydrocarbon group of oxygen, sulfur, or the carbon number 1-10, as for R 2 ,R 3 with 
hydrocarbon group of hydrogen or carbon number 1-10, the R 2 ,R 3 with same kind and it is good with different kind, 
R 2 , the R 3 or R 2 and R 3 connecting, it is possible to have become annular, as for M, with metal atom of 1 - trivalent, 
as for n it is an integer 1 - 3. ) 

[0029] 

Concrete, sodium-2, 2 '-methylene-bis (4 and 6 -di-t-butyl phenyl ) phosphate, sodium-2, 2 '-ethylidene-bis (4 and 6 - 
di-t-butyl phenyl ) phosphate, lithium-2, 2'-methylene-bis- (4 and 6 -di-t-butyl phenyl ) phosphate, lithium-2, 2'- 
ethylidene-bis (4 and 6 -di-t-butyl phenyl ) phosphate, sodium-2, 2 , -ethylidene-bis (4 -i-propyl-6-t-butyl phenyl ) 
phosphate, lithium-2, 2-methylene-bis (4 -methyl-6-t-butyl phenyl ) phosphate, lithium-2, 2'-methylene-bis (4 -ethyl- 
6-t-butyl phenyl ) phosphate, calcium-bis [2, 2' -thio bis (4 -methyl-6-t-butyl phenyl ) phosphate ], calcium-bis [2, 2' - 
thio bis (4 -ethyl-6-t-butyl phenyl ) phosphate ], calcium-bis [2, 2' -thio bis- (4 and 6 -di-t-butyl phenyl ) phosphate ], 
magnesium-bis [2, 2' -thio bis (4 and 6 -di-t-butyl phenyl ) phosphate ], magnesium-bis [2, 2' -thio bis- (4 -t-octyl 
phenyl ) phosphate ], sodium-2, 2-butylidene-bis (4 and 6 -di- methylphenyl ) phosphate, sodium-2, 2 , -butylidene-bis 
(4 and 6 -di-t-butyl phenyl ) phosphate, sodium-2, 2'-t-octyl methylene-bis (4 and 6 -di- methylphenyl ) phosphate, 
sodium-2, 2'-t-octyl methylene-bis (4 and 6 -di-t-butyl phenyl ) phosphate, calcium- bis- (2, 2' -methylene-bis (4 and 
6 -di-t-butyl phenyl ) phosphate ), magnesium-bis [2, T -methylene-bis (4 and 6 -di-t-butyl phenyl ) phosphate 
],barium-bis [2, 2' -methylene-bis (4 and 6 -di-t-butyl phenyl ) phosphate ], sodium-2, 2'-methylene-bis (4 -methyl-6- 
t-butyl phenyl ) phosphate, sodium-2, 2'-methylene-bis (4 -ethyl-6-t-butyl phenyl ) phosphate, sodium (4, 4' - 
dimethyl-5, 6'-di-t-butyl-2, 2'-biphenyl ) phosphate, calcium-bis [(4, 4' -dimethyl-6, 6'-di-t-butyl-2, 2'-biphenyl ) 
phosphate ], sodium-2, 2-ethylidene-bis (4 -m-butyl-6-t-butyl phenyl ) phosphate, sodium-2, 2-methylene-bis (4 and 
6 -di- methylphenyl ) phosphate, sodium-2, 2'-methylene-bis (4 and 6 -diethyl phenyl ) phosphate, potassium-2, 2- 
ethylidene-bis (4 and 6 -di-t-butyl phenyl ) phosphate, calcium-bis [2, 2' -ethylidene-bis (4 and 6 -di-t-butyl phenyl ) 
phosphate ], magnesium-bis [2, 2' -ethylidene-bis (4 and 6 -di-t-butyl phenyl ) phosphate ], the barium-bis [2, T - 
ethylidene-bis (4 and 6 -di-t-butyl phenyl ) phosphate ], aluminum-tris [2, 2' -methylene-bis (4 and 6 -di-t- 
butylphenyl) phosphate ] and aluminum-tris [2, 2' -ethylidene-bis (4 and 6 -di-t-butyl phenyl ) phosphate ] and it is 
possible toillustrate blend of these 2 or more. Especially sodium-2, 2*-methylene-bis (4 and 6 -di-t-butyl phenyl ) 
phosphate is desirable. ]]]]]]]]]]]]] 

[0030] 

[Chemical Formula 2] 




— M 



[0031] 

(In Formula, as for R 4 with hydrocarbon group of hydrogen or the carbon number 1-10, as for M, with metal atom of 
1 - trivalent, as for the n it is a integer 1-3.) 
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[0032] 



Concretely, sodium-bis (4 -t-butyl phenyl ) phosphate, sodium-bis (4 -methylphenyl ) phosphate, sodium-bis (4 - 
ethyl phenyl ) phosphate, sodium-bis (4 -i-propyl phenyl ) phosphate, sodium-bis (4 -t-octyl phenyl ) phosphate, 
potassium-bis (4 -t-butyl phenyl ) phosphate, calcium-bis (4 -t-butyl phenyl ) phosphate, magnesium-bis (4 -t-butyl 
phenyl ) phosphate, lithium-bis (4 -t-butyl phenyl ) phosphate, aluminum-bis (4 -t-butyl phenyl ) phosphate and it is 
possible to illustrate blend of these 2 kinds or more. 

Especially sodium-bis (4 -t-butyl phenyl ) phosphate is desirable. 

[0033] 

[Chemical Formula 3] 



(In Formula, R 5 is hydrocarbon group of hydrogen or carbon number 1-10. ) concretely, 1, 3, 2 and 4 -dibenzylidene 
sorbitol, 1, 3- benzilidine-2, 4- p- methyl benzilidine sorbitol, 1, 3- benzilidine-2, 4- p- ethyl benziiidine sorbitol, 1, 
3- p- methyl benzilidine-2, 4- benzilidine sorbitol, 1, 3- p- ethyl benzilidine-2, 4- benzilidine sorbitol, 1, 3- p- methyl 
benzilidine-2, 4- p- ethyl benzilidine sorbitol, 1, 3- p- ethyl benzilidine-2, 4- p- methyl benzilidine sorbitol, 1, 3, 2, 4- 
di (p- methyl benzilidine ) sorbitol, 1, 3, 2, 4- di (p- ethyl benzilidine ) sorbitol, 1, 3, 2, 4- di (p- n- propyl benzilidine 
) sorbitol, 1, 3, 2, 4- di (p- i-propyl benzilidine ) sorbitol, 1, 3, 2, 4- di (p- n- butyl benzilidine ) sorbitol, 1, 3, 2, 4- di 
(p- s-butyl benzilidine ) sorbitol, 1, 3, 2, 4- di (p- t-butyl benzilidine ) sorbitol, 1, 3, 2, 4- di (2* and 4' -dimethyl 
benzilidine ) sorbitol, 1, 3, 2, 4- di (p- methoxy benzilidine ) sorbitol, 1, 3, 2, 4- di (p- ethoxy benzilidine ) sorbitol, 1, 
3- benzilidine -2- 4- p- chloro benzilidine sorbitol, 1, 3- p- chloro benzilidine-2, 4- benzilidine sorbitol, 1, 3- p- 
chloro benzilidine-2, 4- p- methyl benzilidine sorbitol, 1, 3- p- chloro benzilidine-2, 4- p- ethyl benzilidine sorbitol, 
1, 3- p- methyl benzilidine-2, 4- p- chloro benzilidine sorbitol, 1, 3- p- ethyl benzilidine-2, 4- p- chloro benzilidine 
sorbitol and 1, 3, 2 and 4 -di be able to illustrate blend of (p- chloro benzilidine ) sorbitol andthese 2 or more, 
Especially 1, 3, 2 and 4 -dibenzylidene sorbitol, 1, 3, 2, 4- di blend of (p- methyl benzilidine ) sorbitol, 1, 3, 2, 4- di 
(p- ethyl benzilidine ) sorbitol, 1, 3- p- chloro benzilidine-2, 4- p- methyl benzilidine sorbitol, 1, 3, 2, 4- di (p- chloro 
benzilidine ) sorbitol and those 2 kinds or more is desirable. 



As other nucleating agent, be able to illustrate metal salt of aromatic carboxylic acid and aliphatic carboxylic acid, 
concretely, aluminum benzoate salt, p- t-butyl aluminum benzoate salt and sodium adipate, sodium 
thiophenecarboxylate, pyrrole sodium carboxylate etc can be listed. 

[0036] 

inorganic filler (F ) 

In addition, with ethylenic copolymer composition which relates to this invention, it is possible to include inorganic 
filler other than according to need the aforementioned vinyl silane modified inorganic fine particle. 



As inorganic filler, concretely, fine powder talc, kaolinite (DANA 71. 1. 1.2 ), calcined clay, pyrophyllite, sericite 




[0034] 



[0035] 



[0037] 
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(DANA 71.2.2a. 1 ), wallacenite or other natural silicic acid or silicate, sedimentary calcium carbonate, heavy 
calcium carbonate, magnesium carbonate or other carbonate, aluminum hydroxide, magnesium hydroxide or other 
hydroxide, zinc oxide, zinc white, magnesium oxide or other oxide, hydrated silicic acid calcium, hydrated silicic 
acid aluminum, hydrated silicic acid, anhydrous silicic acid or other synthetic silicic acid or the silicate or other 
powder filler, mica or other flake filler, basic magnesium sulfate whisker, magnesium titanate whisker, aluminum 
borate whisker, sepiolite (DANA 74.3. lb. 1 ), PMF (process ed Mineral Fiber ), zonotrite, potassium titanate, 
elestadite or other fiber filler, glass balloon, fly ash balloon or other balloon filler etc can be used. 

As description above 2 kinds or more it is possible to jointly use inorganic filler. 

[0038] 

With this invention, it can use talc desirably even among these, can use fine powder talc of especially average 
particle diameter 0.01-10 \i m desirably. 

Furthermore it can measure average particle diameter of talc, with liquid phase settling method. 
[0039] 

In addition inorganic filler, especially talc which is used with this invention may be done surface treatment 
beforehand even with untreated. 

As this surface treatment, concretely, you can list chemical or physical treatment which uses silane coupling agent, 
higher aliphatic acid, aliphatic acid metal salt, unsaturated organic acid, organotitanate, resin acid, polyethylene 
glycol or other treatment agent. 

[0040] 

In addition with this invention, with this kind of inorganic filler, it is possible also to use high styrene, lignin, 
reclaimed rubber or other organic filler. 

Manufacturing ethylenic copolymer composition for impact resistance improver 

As for ethylenic copolymer composition for impact resistance improver which relates to this invention, formed it is 
from (A ) ethylene a -olefin copolymer; 100 parts by weight and (B ) surface vinyl silane modified inorganic fine 
particle; 5-20 parts by weight, preferably 5-18 parts by weight and (C ) cross linking agent;0.01~l part by weight, 
preferably 0.01-0.8 parts by weight and (D ) cross linking auxiliary agent; 0.01-1 part by weight, preferably 
0.01-0.8 parts by weight. 

[0041] 

In addition, crystal nucleating agent (E ) and/or (F ) inorganic filler may be included by ethylenic copolymer 
composition for this kind of impact resistance improver. 

(E ) crystal nucleating agent 0 - 5 parts by weight, preferably 0.01-3 parts by weight, furthermore is included at 
quantity of preferably 0.01-3 parts by weight in relation to(A ) ethylene a -olefin copolymer; 100 parts by weight, it 
is desirable,(F ) inorganic filler 0 - 10 parts by weight, preferably 1-8 parts by weight, furthermore is included at 
quantity of preferably 1-5 parts by weight in relation to (A ) ethylene a -olefin copolymer; 100 parts by weight, it is 
desirable. 

[0042] 

In range which does not impair objective of this invention, anti weathering agent stabilizer, heat resistant stabilizer, 
antistatic agent, anti slip agent, anti blocking agent, anti fog agent, lubricant, pigment, dye, plasticizer, antioxidant, 
hydrochloric acid absorbent, antioxidant or other additive to ethylenic copolymer composition of this invention, may 
be combined according to need. 
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In addition, gist of this invention if it does not deviate, trace to blend it is possible other synthetic resin. 
[0043] 

Adopting known method, produces ethylenic copolymer composition of this invention, to be possible, it can produce 
like below for example. 

First, in ethylene a -olefin copolymer, it adds surface vinyl silane modified inorganic fine particle which swelling is 
done with acetone or other polar solvent, melt mixing does with 230 deg C, ethylene a-olefin copolymer micro 
dispersing does surface vinyl silane modified inorganic fine particle, in. 

Unless this time acetone or other polar solvent is used, inorganic fine particle coheres, becomes difficult to disperse 

is. 

[0044] 

Next, ethylene a which inorganic fine particle disperses in -olefin copolymer, it adds the cross linking agent and 
cross linking auxiliary agent, melt mixing does again with 230 deg C, inorganic fine particle and ethylene a -olefin 
copolymer can produce ethylenic copolymer composition for the impact resistant improver which cross linking is 
done. 

[0045] 

It can combine this kind of ethylenic copolymer composition, to various thermoplastic resin as one for impact 
resistance improver. 

impact resistance, bending resistance or other thermoplastic resin composition which is improved is acquired by 
combining ethylenic copolymer composition of this invention to thermoplastic resin. 

[0046] 

[thermoplastic resin composition] Next, you explain concerning thermoplastic resin composition which relates to this 
invention. 

thermoplastic resin composition which relates to this invention, (G )the aforementioned ethylenic copolymer 
composition; is formed from 1 - 40 parts by weight, preferably 5-35 parts by weight and the(H ) thermoplastic 
resin;99~60 parts by weight, preferably 95~65 parts by weight. 

[0047] 

(H ) thermoplastic resin 

As thermoplastic resin, it can use thermoplastic resin where modulus is 800 MPa or greater, the for example 
polyolefin, polyamide, polyester and polyacetal or other crystalline thermoplastic resin, polystyrene, acrylonitrile- 
butadiene-styrene copolymer (ABS ), can use polycarbonate, polyphenylene oxide or other noncrystalline 
thermoplastic resin. 

[0048] 

As polyolefin, polyethylene, polypropylene, poly 1-butene, polymethylpentene, poly methyl butene or other olefin 
homopolymer, propylene ethylene random copolymer or other olefin copolymer etc is listed, it is possible, the 
polyethylene, polypropylene, poly 1-butene is desirable. 

[0049] 
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As polyester, polyethylene terephthalate, polyethylene naphthalate, polybutylene terephthalate or other aromatic type 
polyester, polycaprolactone, polyhydroxybutyrate etc is listed, it is possible, the polyethylene terephthalate especially 
is desirable. 

[0050] 

As polyamide, nylon-6, nylon-66, nylon-10, nylon-12, nylon-46 or other aliphatic polyamide, aromatic dicarboxylic 
acid and aromatic polyamide etc which is produced are listedfrom aliphatic diamine, it is possible, nylon-6 especially 
isdesirable. 

[0051] 

As polyacetal, poly formaldehyde (polyoxymethylene ), poly acetaldehyde, Polyprobion aldehyde and poly butyl 
aldehyde etc are listed, it is possible, poly formaldehyde especially is desirable. 

[0052] 

polystyrene is good even with homopolymer of styrene, styrene and the acrylonitrile, methyl methacrylate, a - 
methylstyrene is good even with dicopolymer. 

[0053] 

As ABS, it contains constituting unit which is induced from acrylonitrile at quantity of 20 - 35 mole %, it contains 
constituting unit which is induced from butadiene at quantity of 20 - 30 mole %, it can use those which contain 
constituting unit which is induced from styrene at the quantity of 40 - 60 mole % desirably. 

[0054] 

As polycarbonate, those which are acquired from bis (4 -hydroxyphenyl ) methane, 1, 1- bis (4 -hydroxyphenyl ) 
ethane, 2, 2- bis (4 -hydroxyphenyl ) propane, 2, 2- bis (4 -hydroxyphenyl ) butane etc are listed, it is possible, 2 and 
2 -bis polycarbonate which is acquired from (4 -hydroxyphenyl ) propane especially is desirable. 

[0055] 

As polyphenylene oxide, poly (2 and 6 -dimethyl- 1, 4- phenylene oxide ) is used, it is desirable. 

In these thermoplastic resin, polyolefin is desirable, polymer which designates the polypropylene as main component 
is more desirable, melt flow rate in especially 230 deg C, 2.16 kg load, propylene polymer which is 0.1 - 200 g/10 
min is desirable. 

[0056] 

As description above it is possible to use thermoplastic resin, with alone, 2 kinds or more combining, to use it is 
possible. 

Furthermore with the above mentioned thermoplastic resin, making use of thermoplastic resin other than description 
above it is good. 

[0057] 

In range which does not impair objective of this invention, crystal nucleating agent, inorganic filler, weather resistant 
stabilizer, heat resistant stabilizer, antistatic agent, anti slip agent, anti blocking agent, anti fog agent, lubricant, 
pigment, dye, plasticizer, antioxidant, hydrochloric acid absorbent, antioxidant or other additive to thermoplastic 
resin composition of this invention, may be combined, the according to need. 

In addition, gist of this invention if it does not deviate, other synthetic resin may be done trace blend. 
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[0058] 



Adopting known method, produces thermoplastic resin composition of this invention, to be possible, melt mixing it 
does for example ethylene a -olefin copolymer (A ) with, surface vinyl silane modified inorganic fine particle (B ) 
with, cross linking agent (C ) and cross linking auxiliary agent (D ) with, thermoplastic resin (H) with, according to 
need crystal nucleating agent (E ) and inorganic filler (F ), making use of extruder, kneader etc it is acquired by. 

[0059] 

Especially, with this invention, ethylene a -olefin copolymer (A ) with, surface vinyl silane modified inorganic fine 
particle (B )with, cross linking agent (C ) and cross linking auxiliary agent (D ) with, according to need crystal 
nucleating agent (E ) and inorganic filler (F ) it manufactures empty ethylenic copolymer composition (G ) with melt 
mixing, next said ethylenic copolymer composition (G ) with thermoplastic resin (H ) blends, manufactures the 
thermoplastic resin composition is desirable. 

[0060] 

[Effects of the Invention] 

As for ethylene type polymer composition which relates to this invention, thermoplastic resin composition which is 
superior in balance of impact resistance and hardness it is combined with, is acquired in thermoplastic resin. 

[0061] 

thermoplastic resin composition which relates to this invention is superior in balance of impact resistance and 
hardness. 

[0062] 

[Working Example(s)] 

this invention furthermore is explained concretely below, on basis of Working Example, but this invention is not 
something which is limited in these Working Example. 

[0063] 

Measurement of property of composition did furthermore, in this specification like below, 
flexural modulus (FM ) 

Conforming to ASTM C790, it measured under condition of span 51 mm, flexing rate 20 mm/min making use of test 
piece of thickness 1/8 inch. 

[0064] 

Izod impact test (1Z ) 

Conforming to ASTM D256, it measured with 23 deg C making use of the test piece (rear notch ) of thickness 1/4 
inch. 

[0065] 

Rockwell hardness (HR ) 

Conforming to ASTM D785, it measured making use of rectangular plate of the thickness 2 mm X vertical 120 mm 
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Xside 130 mm. 



[0066] 

[Working Example 1] 

melt flow rate (MFR, 90 ) density in 0.886 g/cm 3 , 190 deg C, 2. 16 kg load surface vinyl silane modified silica fine 
particle (particle diameter: lOoA, vinyl amount of silane:0.3 g/cm 2 (silica fine particle surface area )) 10 parts by 
weight and, 2 and5 -dimethyl-2, 5-di (t- butyl peroxy ) hexane 0.05 parts by weight and divinyl benzene 10 parts by 
weight were combined ethylene butene copolymer where the temperature (Tm ) of maximum peak position in 
endothermic curve which was measured due to 4 g/10 min, differential scanning calorimeter is 71.8 deg C (A-l ) in 
relation to 100 parts by weight, ethylene butene copolymer composition (E-l ) was manufactured with extruder by 
melt mixing doing with 230 deg C. 

[0067] 

ethylene butene copolymer composition which it acquires (G-l ) 20 parts by weight and melt flow rate (MFR230 ) in 
230 deg C, 2. 16 kg load, with 10 g/10 min, quantity of 64 deg C decane soluble component quantity of 0.4 weight 
%,64 deg C decane insoluble component the pentad isotacticity (mmmm content ) of 99.6 weight %,64 deg C decane 
insoluble component 0.982 homopolypropylene which is (H-l ); kneading 80 parts by weight, thermoplastic resin 
composition was manufactured, after forming, flexural modulus, Izod impact test, Rockwell hardness was measured 
concerning molded article which is acquired. 

Result is shown in Table 1. 

[0068] 

[Working Example 2] 

In Working Example 1, in place of ethylene butene copolymer (A-l ), melt flow rate (MFR190 ) density in 0.887 
g/cm 3 , 190 deg C, 2. 16 kg load other than using ethylene octene copolymer (A-2 ) where temperature (Tm ) of the 
maximum peak position in endothermic curve which was measured due to 4 g/10 min, differential scanning 
calorimeter is 83.8 deg C, ethylene octene copolymer composition (G-2 ) was manufactured to similar to Working 
Example 1. 

[0069] 

propylene polymer composition which it acquires (G-2 ); 20 parts by weight and homopolypropylene (H-l )kneading 
80 parts by weight, it manufactured thermoplastic resin composition, after forming, in same way as Working 
Example 1, it measured flexural modulus, Izod impact test, Rockwell hardness concerning molded article which is 
acquired. 

Result is shown in Table 1. 
[0070] 

[Working Example 3] 

homopolypropylene which is used with Working Example 1 (H-l ); 40 parts by weight and melt flow rate (MFR 2 3o 
)in 230 deg C, 2. 16 kg load quantity of 22 g/10 min,64 deg C decane soluble component quantity of 10.8 weight %, 
64 deg C decane insoluble component the pentad isotacticity (mmmm content ) of 89.2 wt%,64 deg C decane 
insoluble component 0.978 propylene block copolymer which is (H-2 ); 44 parts by weight and the ethylene octene 
copolymer composition which is manufactured with Working Example 2 (G-2 ); kneading 16 parts by weight, the 
thermoplastic resin composition was manufactured. 
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[0071] 



In same way as Working Example 1, it formed concerning thermoplastic resin composition which it acquires, it 
measured flexural modulus, Izod impact test, Rockwell hardness concerning the molded article which is acquired. 

Result is shown in Table 1. 

[0072] 

[Working Example 4] 

homopolypropylene which is used with Working Example 1 (H-l ); 40 parts by weight and melt flow rate (MFR230 
)in 230 deg C, 2.16 kg load quantity of 22 g/10 min,64 deg C decane soluble component quantity of 10.8 weight %, 
64 deg C decane insoluble component the pentad isotacticity (mmmm content ) of 89.2 wt%, 64 deg C decane 
insoluble component 0.978 propylene block copolymer which is (H-2 ); 44 parts by weight and the ethylene octene 
copolymer composition which is manufactured with Working Example 2 (G-2 ); 16 parts by weight and crystal 
nucleating agent (Na-2, 2'-methylene-bis (4 and 6 -di-t-butyl phenyl ) phosphate ); kneading 1 part by weight, 
thermoplastic resin composition was manufactured. 

[0073] 

In same way as Working Example 1, it formed concerning thermoplastic resin composition which it acquires, it 
measured flexural modulus, Izod impact test, Rockwell hardness concerning the molded article which is acquired. 

Result is shown in Table 1. 

[0074] 

[Working Example 5] 

homopolypropylene which is used with Working Example 1 (H-l ); 40 parts by weight and melt flow rate (MFR 230 ) 
in 230 deg C, 2. 16 kg load quantity of 22 g/10 min, 64 deg C decane soluble component quantity of 10.8 weight %, 
64 deg C decane insoluble component the pentad isotacticity (mmmm content ) of 89.2 wt%, 64 deg C decane 
insoluble component 0.978 propylene block copolymer which is (H-2 ); 44 parts by weight and the ethylene octene 
copolymer composition which is manufactured with Working Example 2 (G-2 ); 16 parts by weight and inorganic 
filler (talc ); kneading 2 parts by weight, thermoplastic resin composition was manufactured. 

[0075] 

In same way as Working Example 1, it formed concerning thermoplastic resin composition which it acquires, it 
measured flexural modulus, Izod impact test, Rockwell hardness concerning the molded article which is acquired. 

Result is shown in Table 1. 

[0076] 

[Comparative Example 1] 

ethylene butene copolymer which is used with Working Example 1 (A-l ); 20 parts by weight and 
homopolypropylene which is used with Working Example 1 (H-l ); kneading 80 parts by weight, it manufactured 
thermoplastic resin composition. 

[0077] 

In same way as Working Example 1, it formed concerning thermoplastic resin composition which it acquires, it 
measured flexural modulus, Izod impact test, Rockwell hardness concerning the molded article which is acquired. 
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Result is shown in Table 1. 

[0078] 

[Table 1] 
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[Table 1; Translation] 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 



Carried out example 1 

Carried out example 2 

Carried out example 3 

Carried out example 4 

Carried out example 5 

Comparative example 1 

Weight unit 

Blend material 

homopolypropylene (H-l) 

propylene block copolymer (H-2) 

ethylene butene copolymer composition (G-l) 

ethylene butene copolymer (A-l) 100 weight unit 



13. surface vinyl silane modified silica 10 weight unit 

14. Cross-linking agent 0.05 weight unit 

15. Cross-linking assistant agent 0.1 weight unit 

16. ethylene octene copolymer composition (G-2) 

17. ethylene octene copolymer (A-2) 1 00 weight unit 

18. surface vinyl silane modified silica 10 weight unit 

19. Cross-linking agent 0.05 weight unit 

20. Cross-linking assistant agent 0.1 weight unit 

2 1 . crystal nucleating agent 

22. inorganic filler (talc) 

23. ethylene octene copolymer (A-2) 

24. Bending modulus of elasticity 

25. Izod shock strength 

26. Rockwell strength 

27. Cross-linking agent: 2, 5-dimethyl-2, 5-di(tert-butylbelloxy) hexane 

28. crystal nucleating agent: Na-2, 2'-methylane-bis(4 3 6-di-t-butylphenyl)phosphate 

29. Cross-linking assistant agent: divinylbenzene 
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-X^ JI/-6- t -7"3\>1/ 7 x X Jl/) 7*77i-H, ;*771/7 
7A-tfX [2,r-7-*¥X (4-^f;H-t-7'f^7x 
X7W 7*77x-H , *Jk>9A-t'X [2,2'-^ 
fc*X (4-X^-6-t-7^;i/7xXJW 7*X7x-M 

. #7l/7«7A-fc*X [2,2'-tt\iZ.- (4,6-7-1-7*3=- 
il/7x^;W 7*77x-H , y^->7A-b'7 

[2,2'-^t*X (4,6-7-t-7*3=-7l/7xX7l/) 7*77 
x— h] . -?2**77A-fc*X [2,2'-^b*7>- (4-1- 
*9?-)V7x.-M 7*77x-H , ±K'J7A-2, 
2'-7*3 1 U7 : *7-t*X (4,6-7-;*3\-|/7xX;i/) 7*X 
7x-K ^•h'J7A-2,2 , -7*^U7 J >-e7 (4,6-7- 
l-7f;l'7xr;W 7*X7x— K thiJ"?A-2,2'- 
t-^SMl/^l^-fcfX (4.6-7-*3=-7l/7xXJl/) 7 
*77x-h, ^-hU7A-2,2'-t-^-^^ 1 J|/^5 1 U'>- 
fc'X (4,6-7-1- 7*^;i/7xXJU) 7*X7x-K # 
7P77A- t'X- (2,2'-^5 1 U>-eX (4, 6-7-1-7*? 1 



7l/7xX7l/)7*X7x-h) . 7n->7A-f7 [2, 
2'-^^U>-fX (4,6-7-t-7*3"-7U7xX7l/) 7*X 
7x-h] . 7\*U7A-t*X [2,2'-^^l/>-hf7. (4,6 
-7-1-7*^71/7 xXjl/) 7*77x-H . 3"MJ7A 
-2, 2* ^ >- t*X (4-^?;U-6- 1-7*5^^7 xx;U) 
7*X7x— K HJ 7 A-2, 2' -*?"-l/ 7- t*X (4- 
X? L 7l/-6-t-7*- : " L 7l/7xX7W 7*X7x— K ±MJ 
7 A (4, 4' -7* 6' -7-1-7*3^-2, 2' - t?7xX 

71/) 7*X7x-h, #71/77 A- t*X [ (4, 4' -7^^ 
7W-6,6'-7-t-7"5 1 ^-2,2 , -t'7xx;W 7*77x- 
M . ^-hU7A-2,2'-X^'J5 :; >-ex (4-m-7*^;P- 

6- 1-7*^71/7 xXJW 7*X7x-K tMJ7A-2, 
2'-*3 L 77-fc*X (4,6-7-*?\M/7xX7l/) 7*7.7 
x-K j-h*)t>A-2,r-*?-U>-\iX (4.6-7-X5 1 
7l'7xX7l/) 7*X7x— K ^U^A^'-X^Ut* 

7- tfX (4,6-7-t-7*^7l/7xX7P) 7*77x-h. 
#7l/77A-t*X [2,2'-X3 1 'J5 i >-f7. (4,6-7-1-7* 
?Jl/7xz;W 74-771-h] . VT'^^A-tfX 

[2, 2" -X5 1 U x7- t'X (4, 6-7-1-7*^71/7 xXJP) 
7*X7x-H , 7\*U7A-fc*X [2, 2' -X? 1 1)7*7- 
t:X (4,6-7-t-7*3 1 7l/7xX7l/) 7*X7x— h] . 
77U5X>7A-h'JX [2,2'-^5 L b->-t*X (4,6-7-t- 
7*3=-7l/7x7P) 7*X7x-h] & J: 0*771/5 X-7A- 
MJX [2,2'-X^U^>-b*7. (4,6-7-l-7"f^7x 
X7W 7*X7x-b] *5 e trJ*^ne><D2f@J!^±©S-& 

voz&m-rz z. ttfxz&o mz-r v u 7 a-2, r 

77-fc*X (4, 6-7-1-7*^71/7 xX7l/) 7*X7x— h 
[0 0 3 0] 

Mb 2] 



■4 

— 1 n 



M 



[0 0 3 1] (5£*< R 4 «*i?ffel/<«^3*IIS1~1 

D. ntel~3<Dg&T-&£. ) 
[0 0 3 2] ±hU-7A-ti*7> (4-1-7*^ 

7l/7xX71/) 7*7.7x-h, ^- h 'J <7A-fc*7. (4->" 
^;i/7xX7l/) 7*X7x-h. 7" h U ^A-fc*;* (4- 
X^7l/7xX7l/) 7*X7x-K th'J7A-t*7 (4 
-i-7*Okf;i/7xX7l/) 7*77x-h, ^h'J^A-lf 
X (4-1-^-^7 ^71/7 XX7U) 7*X7x-K *U"7A 
-t'X (4-t-7*5 1 7l/7xXJl/) 7*X7x— h. *7l/7 
7A-t'X (4-t-7'5 i 71/7xX;i/) 7*X7x-h. V 
7**7"7A-b"X (4-1-7*^71/7 xx;i/) 7*X7x— 
h, 'J ^7 A- fX (4-t-7*^7l/7xX7l/) 7*X7x 
-h. T7l/5X<7A-t*X (4-1-7*^71/7 xX7t/) 7* 

X7x— h*5j; uz.nz> <d 2m&>±(Dm&®}&m^-? z> 

-:t*'T§5o 4#lC^-h«j7A-ex (4-l-7f^7x 




[0 0 3 3] 
lit 3) 

/OH 
OH 

[0 0 34] R 5 «*^fcb<«^gcl~l 
0<DgHfc*f!f*T&£. ) ft&WKtt, 1,3,2,4-S?^> 
yijf/ V ;i/ f I — ;k 1 , 3-^ >y'Jf>-2, 4-p- ;* ^ 

> s? u 5 s > v ;u k* 1 — ;k i , 3-^ > s> u 5 s >-2 , 4-p 
-x&f\,'<>v*) x>yjutf h-jk l, 3-p-;*x;k^> 
v u x >-z, 4-^ y ~j >j x > y ju tf l — ;k i , 3-p-x^ 
M>->* | Jf >-2, 4-^ > s? u x > y ;u t* I — ;k i , 3-p 

-^^K>^Uf>-2,4-p-X^K>>"Jr>V;H^ 

I — ;k l , 3-p-xxJi^ > v U x >-2, 4-p-*f\)k< > . 
vUx>y;utfh-;k 1,3.2,*-$? (p-*xJk<>v"j 

x» y;l/fcfl — Jk 1.3,2,4-3? (p-IfM>yiJf 
» y;Hf I — /k 1.3. 2, 4-^ (p-n-7'PtfM>y'J 

x» v;nf l — ;k 1,3,2,4-v (p-i--7*otf;P'<>^ 
Ux» y;nfl — ;k 1,3,2,4-^ (p-n-^;u^>> ? 
Ux» y;i/t*i — Jk 1,3,2,4-^ (p-s-^x;i/^>> ! 
Ux» y;ut*i — ;k 1,3,2,4-v (p-t-7'fjK>y 
Ux» y;nf 1 — jk 1,3,2,4-v (2\4'-v.*^ji^ 
>vUx» y;ut'i — ;k 1,3,2,4-$? (p-/ h=^->^ 

>v'Jx» yjUfl — ;k 1,3,2,4-$? (p-Xh*$"S 

>$?Ux» y;ufi — ;k i.3-^>->*'Jf>-2-4-p- 

?D;K>yUT>VJH:l — >>k 1, 3-p-^n;i/"<>S? 
U x >-2, 4-^ >$? U x >y Jl/tf I — Jk 1 , 3-p- ^ n 
^ > $? U x >-2, 4-p- * ?-)V1 > U x > y ;u fc* h — 
Jk 1, 3-p-^ DMV-y'J x>-2,4-p-X^;U^>v ? 'J 
x>y;Hf I — Jk U-p-/fJK/y'J x>-2, 4-p- 

^ d > $? «j x > y ju t* I — Jk 1 , 3-p-xf 1 ju^ > $? 

>J x>-2, 4-p-^ DJKyy'J x>y JU£ I — JkfcJctf 

1,3,2,4-$? (p-?d;k>-7Ut» yjutf h— jwsJ; 
$?^>$?Ux>yji/t:i — Jk 1,3,2,4-$? (p-*xJk< 

>$?Ux»yjkf I — Jk 1,3,2,4-$? (p-X5Mk^> 
yUr» y;i/tfl — Jk l,3-p-i7n;k^>vUx>- 

2, 4-p-*-3Mk<>$?y x>yju tf h-jk 1, 3, 2, 4-$? 
(p-^7 n;k<>$?u x» yjut* h— ;u*5j;^nf)CD 

[0 0 3 5] -eo<l!lO^J<hbT«. ^#^*;U#>ffi! 

^B#^7;u5x^Affi, p-t-yx;i^a#&7;i/ = x 
xMJ^a. bQ-u#ju#>&xMJ^Aft<!f£*£tf 

[0 0 3 6] ^Ha^iggl(F) 



#9S¥l 1-228753 

*^BJtc^-5Xxl^>^*fi^fflfi5t#)-C«, & 

3fc*$J A/T ivr J; u„ 
[0 0 3 7] &&3fei»?[i]i:LT> IWfcWKW;, 

V^*$^Afc<h*<Z>&I£i£. *S?<t7JU = X^A. *K 

-^tt^E*sij. m&amm^^^OAo^xti-. x 

T^fl—, -fek°4"7-< PMF (Processed Mineral Fi 
ber) . yy-h^-fK x^>K*U. Xl/X^-f h 

[0 0 3 8] *^0>1T*«, ^tl^rop^Tfe^^^TiW 

$u<fflt^n. m\z¥-&}*mo. 0 i~i 0 umnm 

^ffi^y3fe^=t^T«i|^-r-S)^<i:^T#^o 
[0 0 3 9] ^fe^ajTffl^^tl^^*^ 

7<j>?&u mmmwt. mmwt&mm. ^ma^m 
wl. mm^f^-b. mmwt, #ux5 i k>^U3-jp 

[0040] ^tz^BMx-it. z<D£oummimm£ 

tfctr, /WXfl/>S. U^x>, Hr/A&fcD^ 

aaf!g#Bfew^fflx^ k >^^a^M^oia^ 
*f8B/Hr^?>Bffi^tt5feM^fflxx u y^m^wm 

m\Z. (A)Xxk> • a-^-l^y^ >*S^ ; 1001 
aSCt, (B)*Mt'x;i,->7>^t±*l«8?S!ia^ ; 5-2 
0 SMB. L < « 5 ~ 1 8 mmffit , (0 ; 
0.01~1S»E&. $fSL<tt0. 01-0. 8«fi 
gpt. (D)£M@SWfiJ ; 0. 0 »*L<« 

0. oi~o. sfiffig&ta^^j&nTt^. 

[0 04 1] Sfc. c©J;3^iiSWSltt5JcHWfflxxU 

(f) nx^r feet ^. (E) i^a^J«> 
(a)x^u> • a-ti/7^ >«fi^ ; 1 0 oaagut 

JPtLT, 0~5fiffigl5. SfSL<«0. 0 1-3M 
gP, $e>lC« : *L<«0. 0 l~3MMS5CD»T^^n 
Ti^Ci:*<IiL<, (F)tttt£tfGMM:. (A)X5 1 U> 
• a-tl/7-< >*S-&^ ; 1 0 0fiffigC(cML.T> 0 
-lOBfigB, »SL<«l-8fiffigP. $e>lC$f^L 




< it 1 ~ 5 &m&<Dm.X<£g.tlX^2> £ tri^Mi; b<A. 
[0 0 4 2] *5£W<DX.?U> : %&m&tejt&f$.mz!,Z. 

>tfffl, tmi. M». »». lOfflW. *fl:Kiih 

[0 0 4 3] *«^OX5 1 U>3R*«^ffai««»t4. & 

t» jffl $ -fr^aiffi ex;u 7 >*tt«a««a[ : ?s«ain 

U 2 3 O'CT^SSMi^LT, *Stf-JP->5>«tt« 
tffSS-fr-S. u® if 7t h >^f©itt»lSffiffl I 

[0044] #.\z. wmm^-h^WLhtz^vy • a 

[0 0 4 5] COJ:5a:i^U>*»Kd««uaE*»4. 
[0 0 4 6] [S*Bl^ttfi*Bgffifi!c« *m\\Z% 

zm^mmmmmLmz^Ttm-rz. *m\\z%% 
mTm&MWmamt* (©iwkx^u 

l~4 0«figB. »SL<tt5~3 5M«SB<!:, 
OOiftPTSiattK ; 9 9-6 03SSB. »*b<«9 5 
~6 5ll»t*6»lSSnTH5. 

[0047] go Mnmaffli i 

MreWttWK & LTH 5Wt**« 8 0 0 M P a 

%$mw&.mm*m ^ e>n. fct *.« # u * u 7 ^ >. 

ttAttftTOHHIW. #'J7fl/>, 7i"Jo-hU^ 
-7^yl>-7fk>«^ (ABS) . #U*- 

[0 0 4 8] 7|?Utl/7^>«!:Lm ^UXfl/X 
#U:/nfcfU>, #U-l-7rX tFU^^'Ot- 

PtfU> • X3 1 U>7>^A#fi^#:&<h*CD:tU:7-i' > 
[0 0 4 9] lUlXfiPtLTH ^Ulfl/>fl' 



ftfflsfl 1-228753 
hfc£V©##ft*#Ux;*7\>k 

[0 0 5 0] #'J75FtLT(l ^--fo>-6. ^-f 
□ >-66, t-fa>-iO. t'fn>-i2, 
> - 4 6 ^©Bg|»i£# U75F. 3Jr«*S?*;U# £ 

[0 0 5 1] UT-fe^-JktLTte, *iJ*M7Jl- 
h\ ^'J^ntr^-XT^t K. tf'J^^kT^xfcK 

[0 0 5 2] #'JX^k>te, X5PU 
<boTt)i<, X^U-^Tf'JPXHJJk *^'J 
)Vm*5-)V. a-* 5\>UX^ U > i <©-7C*S-&frT$> 

[0 0 5 3] ABStLtlt T^'JPXM.Uk^'b^ 
JS£*l£*?t>£lM££2 0~3 5^%©lTtWL. 7 
^X>^£^g£n3^£iiift£2 0-3 0 =E)l%<D 

6 0 ; &Jl'%0lT^f 1 5 fe© 1/ < fflv^n?.. 
[0 0 5 4] #'Jft-#*-h£bT«:. fx (4-fcF 
a+->7iX;P) ^ >, 1,1-fcfX (4-kh'D*y7i 

x;u) x^>. 2,2-tfx (4-th , p+>'7irjK 7n 
A°>, 2,2-k'X (4-kHP*-/7i-JW •J9>t£.ZH» 

zmzn&hoy&mtfzztWT't. 2,2-kfx (4-th* 

[0 0 5 5] JlfJ7iXl/>^yHi:bTll #U 

(2,6-y^f;hi,4-7iri/>^->H) 

tl/7>f>AWSL<> #U:/Pt?k>££#<>:L7cfi 
^WJ:0!ifJb<. 4#IC2 3 Ot, 2.16kgfl 
fC&tt-S^H^P-k-H^ 0.1~2 0 0 g/10 
#T$>3 7"o fcf k >*S^flC3W»S L \>\ 

[0 0 5 6] ±E®J:3fc*fciCiIfl-»Btt. 
Tfe<i;<, 2ffl«±ffl*-^-ti:Tffl^Tt>J;^. 

[0 0 5 7] ^^0«!lPlSttttl6fil£«K:«. 

m&izm, mm&mm* mmm±m. zvvm±m. 
7>f7o 7 ^>m i»s?pj, »?pj. ^i(sf. mm. or 

ww. ^mtzmcxm^nx^xh^K 

[0 0 5 8] *^©H*prmi4«J!gffifiE^«. ^a©7j 



(7) ftfflW-l 1-228753 



[0 0 5 9] mz, *fgBJT«. ^HiSi^lCioTX^ 
U>- a-tl/7^>ftl^#(A)t, Sffih'-^->7> 
^ttMtUmSi^ (B) t, fettftl (0 i5<£tf £HgKjJ?J (D) 
£ . CTttAttSI (E) *3 <fctf&«8;fei*3iJ (F) £?5> 

&X^U>*#m^#*UdS»<G)£i!BU ^l^lf 

is>*Pim£#mj3em<G) tm*siammm<H> t&?u> 
^» 

[0 0 6 0] 

[oo6i] xmmiz&zm^mmimmfmte. mm 
m&tmmto/^yz.izmriT^&o 

[0 0 6 2] 

immm] erF. mmm\zm^x^ftm^ ^\zm^ 

[0 0 6 3] *B^iffl«tC*3^Tffi^Oi3l±©SiJ 
^«J^TOJ: -5 ^ LTff -pfco 
tttfgtt* (FM) 
ASTM C7 9 0CWLT. 
ifctf-^ffl^T. X^>m5 1mm. fttfj§g2 0 mm/ 

[0 0 6 4] 7-f'/yH»» (I Z) 
ASTM D 2 5 6 Kipl&LT. JP£ 1 /4-T >^©SS 

[0 0 6 5] PygfrxJHBg (HR) 
ASTM D 7 8 5 iCipS&l/T. JP£ 2mmXfiJ 12 0 
mmXgU 3 0mm©#ffi*ffl^T8!l^L;fc. 

[0 0 6 6] 

*W/*h7a- V— KMFR 190 );^4g/10#\ fjkmfe 

^SOfiS(Tm)^71.8'CT*SX5 1 U> • :7»&a-& 
#(A-1) 1 0 OMMHCttbT. «®tfx;U->7>^tt 
^Uftfktt? (Stft: 1.0 OA. t'x;P->5>§ : 0.3g 
/cm 2 (->'J*^feT*®«)) lOttfffc, 2,5-^5=- 
;W-2,5-v ; (tert-^J^;i/^-»^-y->0. 0 52 

asst. vm~)^>m>\ o&mmt&m&u wm 

«T2 3 0'CT®SifgMT^Cl<tlC c fcD. X^U> • :/ 

[0 0 6 7] #e.nfex?-u> • ^>#s^tt&j«tt 



(G-l) 2 0«agI5<i:. 23CC, 2. 16kg^ttt:*5tt-5y;|/ h 
7D-1/- KMFR 23 o)#. 1 Og/10#T<&9, 64135^ 

#99.68*%. 64X27*1 >JFm&Ltt<D'<>?v 

->T-f — (nmuiim^)^O. 982T&£* : E#U :7° 
PtfUXH-1) ; 8 0««»t*jB»UT. !&nJffitt8& 

iseisifc. 1 tc^-r. 

[0 0 6 8] 

immm2] mmm 1 fc**>T. x^u> • ^>*a 

^{tCA-DOftbOIC. ^fi^O. 887g/cm 3 . 190^, 2.16 
kg^»(Cfelt^^;l/h^D-k-h(MFR 190 )^4g/10 

*^tf-^{4HCDS^(Tm)^83.8 , CT$»^X^U'> ■ * 
Z T (A-2) z&m b fcKfl-tt. *Jfi0d 1 £ H 

«{CLTX^U> • ^5=->&a^#«#J(G-2) £P 

[0 0 6 9] #6nfcyDtl/>3Ra^ffl^(G- 
2) ; 2 0aa§15i, *t#iJ^ni:i/>flH)8 01i 

tz<d%. %z>ntc&LW$,\z-o\i*T. mmmitLmmz. 
m&iyft. m&zwt i izmfo 

[0 0 7 0] 

immm 3 ] mmm 1 -cm nfc**#u y p tr uxh- 

1) ; 4 0S»gPt. 230*C, 2.16kg^a{Ci5tt-5^;Uh 
7D-1/- h(MFR 23 o)#2 2 g/10#, 64"Ct j ;*J >15Ji§j5r£ 
^©M^IO. 8M%. 64*05^ >^F^«-W»^89. 2fi 
»%. 64'C^>^J6K^©^>^ -y K7<V^7f^ 
SoV — (mmmm^)*to. 978T&£:7°PfcfU>:/Py 
#*&#(H-2) ; 4 4««fflS£. *W«2"CII«bfeX- 
• ^^^>*a-&^ffl^(G-2) ; 1 6aagf5t 

[0071] ^n^.mjmmmmtm,mz-o^x. m 
mmiiimm\z. m&v. n*>ntcim&\z~D^T. m 

[0 0 7 2] 

[*SS0tJ4] HSg^JlTffl^Tc^JpUT'PtfUXH- 
1) ; 4 0aagPt, 230t:, 2. lekgffiatCiJtt&^UUh 
7D- lx-h(MFR 230 )^2 2g/10». 64 < Cx*>oJ^fife 
#©*#10. 8a«%. 64t:x^ >^^»»S^89. 2a 

-^-f — (M—StfMfiO. 978T?*^)7 p PeU->yP-y^ 
^a^(H-2) ; 4 4a*SSt. Jffli«2TWBLfcX 
^l^> • ^-^^>*a^ffl^(G-2) ; 1 6a*g5 
<h. IgftWM (Na-2,2 , -^^U>-fX(4,6-v f -t-^5 1 

;i^7izjW7tx7i-h) ; lmmmt&mmvT 



(8) 4#M¥l 1-228753 



[o o 7 33 mzntzi&»jw&mmmj8.mz-o^x. m 
mmitmrniz. mw. n^ntz^m^z-o^x. a 

[0 0 7 4] 

1) ; 4 0fiffig6i:. 230t:, 2. lekg^atdiJ^-S^^ h 
7n-U-H(MFR 230 )^2 2g/10». 64 < Cx*>"J^ 
#©ft^l0. 8Sa%. 64*0 >3p*dt»©«*«89. 2M 

1/7-4 — immftWi #0. 978T&5:/ O tf U- >^P y # 
&«£Hfc(H-2) ; 4 4MfigP<h. £JS«2TPIML;fcX 
• **x>#»£#fflJ*t8KG-2) ; 1 6SJ1^ 
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fW&& (MPa) 


1560 
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1565 


1540 


T^»ns»aa (J/m) 


85 


80 


114 


160 


140 


69 
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87 


89 


90 


88.5 



IM:2. 5-m»-2. 5-?(tert-7fftA»«ir)^ty USffll:Na-2. 2' -*fi/y-tx(4. 6-?-t-^frt-7x-*)7tX7x-h 



co o 7 5] n<bntzm*sm&®ffita.i$.mz-z>^x, m 
mmitmmiz. fornix n^ntz^m^z-D^x. a 
vfwitm* 7^>Sybffimusk. n-yzo^mmzm 

[0 0 7 6] 

atm^i i ] mmm 1 xm^tzx.^u> • yx>^a^- 

#(A-1) ; 2 Oafish, HSS«9JlTffl(,^c^#U7 p 

neuxH-n : 8 ommmt&mmisXi&vim&miB 
m^^mniyfzo 

[0 0 7 7] »6nfcJlfeT!Iffltt«JIB«iaE*K:r)^T, * 

mm i tra«fc /s^u *#s> nfc^s ico^t, a 

[0 0 7 8] 
[Si] 



